Early Treatment of Coxsackievirus B3-Infected Animals With Soluble Coxsackievirus-Adenovirus Receptor Inhibits Development of Chronic Coxsackievirus B3 Cardiomyopathy.
Coxsackie-B-viruses (CVB) are frequent causes of acute myocarditis and dilated cardiomyopathy, but an effective antiviral therapy is still not available. Previously, we and others have demonstrated that treatment with an engineered sCAR-Fc (soluble coxsackievirus-adenovirus receptor fused to the carboxyl-terminus of human IgG) efficiently neutralizes CVB3 and inhibits the development of cardiac dysfunction in mice with acute CVB3-induced myocarditis. In this study, we analyzed the potential of sCAR-Fc for treatment of chronic CVB3-induced myocarditis in an outbred NMRI mouse model. NMRI mice were infected with the CVB3 strain 31-1-93 and treated with a sCAR-Fc expressing adeno-associated virus 9 vector 1, 3, and 7 days after CVB3 infection. Chronic myocarditis was analyzed on day 28 after infection. Initial investigations showed that NMRI mice develop pronounced chronic myocarditis between day 18 and day 28 after infection with the CVB3 strain 31-1-93. Chronic cardiac infection was characterized by inflammation and fibrosis as well as persistence of viral genomes in the heart tissue and by cardiac dysfunction. Treatment of NMRI mice resulted in a distinct reduction of cardiac inflammation and fibrosis and almost complete elimination of virus RNA from the heart by day 28 after infection. Moreover, hemodynamic measurement revealed improved cardiac contractility and diastolic relaxation in treated mice compared with mice treated with a control vector (mean±SD; maximal pressure, 81.9±9.2 versus 69.4±8.6 mm Hg, P=0.02; left ventricular ejection fraction, 68.9±8.5 versus 54.2±11.5%, P=0.02; dP/dtmax, 7275.2±1674 versus 4432.6±1107 mm Hg/s, P=0.004; dP/dtmin, -4046.9±776 versus -3146.3±642 mm Hg/s, P=0.046). The therapeutic potential of sCAR-Fc is limited, however, since postponed start of sCAR-Fc treatment either 3 or 7 days after infection could not attenuate myocardial injury. Early therapeutic employment of sCAR-Fc, initiated at the beginning of the primary viremia, inhibits the development of chronic CVB3-induced myocarditis and improves the cardiac function to a level equivalent to that of uninfected animals.